Over-expression of the murine pIgR gene in the mammary gland of transgenic mice influences the milk composition and reduces its nutritional value.
The polymeric immunoglobulin receptor (pIgR) transports dimeric IgA (dIgA) across epithelial cells lining mucosal and glandular tissues, including the mammary gland. Four transgenic mouse lines were generated, overexpressing the murine pIgR gene in the epithelial cells of their mammary glands under control of the regulatory sequences of the bovine alphas1-casein gene. Ten to 270-fold over-expression of the IgA receptor was achieved. The pIgR transgenic line 3644, having the highest pIgR transgene expression, had a markedly altered milk composition compared to non-transgenic mice. In the other three transgenic lines the milk composition, other than SC levels, were not changed. In the milk of line 3644 a protein of 31 kD was lacking and a new protein of 11 kD appeared at relatively high levels. The 31 kD protein was identified as k-casein and the 11 kD protein as serum amyloid A-1 (SAA1). The nutritional value of the milk of females from transgenic line 3644 was dramatically impaired as shown by the retarded growth and development of the pups, leading to death two weeks after birth.